Axial Response of Straight and Tapered Bars 
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ANALYSIS OF COMPOSITE BARS 

Design Problem 19.4 illustrates practical applications, where we have to take into 
account the relative rigidity of the various component members of the assembly. 
For instance, when a flanged joint is considered, the elastic response of the gaskets 
is included in the analysis, since any tension applied to the joint will be balanced 
by extra tension in the bolts and partial reduction of compression in the gaskets. 
The reverse would be true if an additional compressive force were applied to the 
joint, increasing gasket compression and at the same time decreasing bolt tension. 

Another stress problem area, which utilizes the elementary version of Hooke’s 
law, concerns the behavior of a composite bar subjected to mechanical loading. 
Consider here a system consisting of two concentric tubes, rigidly connected at the 
ends as shown in Fig. 19.7. The amount of longitudinal compression is the same 
for both tubes, hence according to Hooke’s law 

A L 5 X S 2 
L ~ E x ~ E 2 

The total load on the system is 
W = Sj x 27 vRT + S 2 x 2-irrt 



